A macroscopic single crystal of γ II -Li 2 FeSiO 4 has been grown by means of the high-pressure optical floating-zone technique. Static magnetic susceptibility χ implies that the tetrahedrally-coordinated Fe 2+ ions are in the high-spin, S = 2, state. While a sharp decrease in χ implies long-range antiferromagnetic order below T N = 17.0(5) K, the presence of a broad maximum at T m = 28 K suggests quasi-low-dimensional magnetism. Applying magnetic fields along the easy magnetic a-axis yields additional contributions to the susceptibility ∂M/∂B and magnetostriction for B > 7 T, and an anomaly at B ≈ 14.8 T.
Introduction
The orthosilicate Li 2 FeSiO 4 is intensively studied as a new and high-capacity cathode material for lithium-ion batteries. [1] The orthorhombic P mnb-structured polymorph γ II -Li 2 FeSiO 4 exhibits tetrahedrally-coordinated Fe 2+ ions in a layered structure. [2, 3, 4] Here we present the magnetic characterization of a γ IILi 2 FeSiO 4 single crystal, grown by means of the high-pressure optical floatingzone method. [5] 2. Experimental
The crystal growth was carried out in a high-pressure floating-zone (FZ) furnace (HKZ, SciDre) [5, 6] . Polycrystalline Li 2 FeSiO 4 starting materials used for the FZ process were synthesized by a conventional solid-state reaction. In particular, a one-step synthesis method was applied to obtain the Pmn2 1 polymorph, which was subsequently reground. The reground powder was compacted into feed rods with diameters of 6 mm and typical lengths of 70 to 110 mm under an isostatic pressure of 60 MPa. The polycrystalline feed rods were used for the FZ-growth process to finally obtain single crystals of the title compound.
X-ray diffraction was performed in Bragg-Brentano geometry on a Bruker D8
Advance ECO diffractometer. A high-resolution X-Ray Laue camera (Photonic Science) was used to orient the single crystals, which were then cut into cuboids with respect to the crystallographic directions. Magnetisation in static magnetic fields up to 5 T was studied by means of a Quantum Design MPMS-XL5 SQUID magnetometer and in fields up to 15 T in a home-built vibrating sample magnetometer (VSM) [7] . The field-induced length changes, dL(B)/L, were measured by means of a three-terminal high-resolution capacitance dilatometer operated in a variable temperature insert. [8] The magnetic field was applied along the direction of the measured length changes.
Results and Discussion
The high-pressure FZ-growth was carried out at a pulling rate of 10 mm/h, with feed and seed rods counter-rotating at 21 and 17 rpm, respectively. The growth was performed in a high-purity Ar atmosphere at a pressure of 30 bar and a flow rate of 0.02 l/min. The temperature of the molten zone, measured in-situ by a two-colour pyrometer, was ∼ 1310
The elevated gas pressure of the growth atmosphere was applied to avoid Li 2 O evaporation. These conditions were chosen in order to form a stable molten zone as shown in Fig. 1b .
Despite utilising Pmn2 1 polycrystalline starting materials, the FZ-growth process yielded macroscopic single-crystalline samples of a P mnb-polymorph of 
Summary
We present the first growth of a macroscopic γ II -Li 2 FeSiO 4 single crystal by means of the high-pressure optical floating-zone technique. Our data show high quality of the grown crystal. While the magnetic susceptibility confirms evolution of long-range antiferromagnetic order at T N = 17.0(5) K, we also find evidence of quasi-low-dimensional magnetism. Applying magnetic field B > 7 T along the easy magnetic a-axis yields additional contributions to the magnetic susceptibility ∂M/∂B and to the magnetostriction, as well as an anomaly indicative of a field-induced phase transition at B ≈ 14.8 T.
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